Homer-dependent cell surface expression of metabotropic glutamate receptor type 5 in neurons.
The metabotropic glutamate (mGlu) receptors are a family of receptors involved in the tuning of fast excitatory synaptic transmission in the brain. Experiments performed in heterologous expression systems suggest that cell surface expression of group I mGlu receptors is controlled by their auxiliary protein, Homer. However, whether or not this also applies to neurons remains controversial. Here we show that in cultured cerebellar granule cells, the group I mGlu receptor subtype, mGlu5, transfected alone is functionally expressed at the surface of these neurons. Transfected Homer1b caused intracellular retention and clustering of this receptor at synaptic sites. Recombinant Homer1a alone did not affect cell surface expression of the receptor, but in neurons transfected with Homer1b, excitation-induced expression of native Homer1a reversed the intracellular retention of mGlu5 receptors, resulting in the receptor trafficking to synaptic membranes. Transfected Homer1a also increased the latency and amplitude of the mGlu5 receptor Ca2+ response. These results indicate that Homer1 proteins regulate synaptic cycling and Ca2+ signaling of mGlu5 receptors, in response to neuronal activity.